The effect of poly(D,L-lactide-co-glycolide) microparticles with polyelectrolyte self-assembled multilayer surfaces on the cross-presentation of exogenous antigens.
A surface-engineered particulate delivery system for exogenous antigens was developed in this study. Poly(d,l-lactide-co-glycolide) (PLGA) microparticles containing ovalbumin (OVA) or fluorescein isothiocyanate-conjugated bovine serum albumin (FITC-BSA) were fabricated by the double emulsion and solvent evaporation method. Encapsulation of the PLGA microparticles was performed by physisorption of multilayers of oppositely charged polyelectrolytes, including polyethylenimine (PEI) and dextran sulfate. Surface charges of the particles after layer-by-layer (LbL) adsorption were determined by the zeta potential measurements. The uptake of these particles by the J774A.1 murine macrophages was examined by fluorescence microscopy. Generation of reactive oxygen species (ROS) in J774A.1 cells was determined by flow cytometry using 2',7'-dichlorodihydrofluorescein diacetate (DCFH-DA) and hydroethidine (HE). Antigen presentation assays were performed in B3Z cells, a hybridoma of OVA-specific CD8(+) T cells. Results obtained in this study demonstrated an effective ingestion of the PLGA microparticles and enhanced production of ROS in J774A.1 murine macrophages. Treatment of murine bone marrow-derived dendritic cells (BMDCs) with polyelectrolyte-encapsulated PLGA microparticles resulted in an in vitro activation of B3Z cells, demonstrating the feasibility of induction of adaptive immunity for class I major histocompatibility complex (MHC) by surface engineering of microparticulate vaccine delivery.